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SPHENIX science mission SPHE

There are two central goals of measurements planned
at RHIC, as it completes its scientific mission, and at the
LHC: (1) Probe the inner workings of QGP by resolving |

 its properties at shorter and shorter length scales. The|
complementarlty of the two facilities is essential to th|

The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE
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Core sPHENIX physics program serHe{ix
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Upsilon spectroscopy
Vary size of the probe
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This talk: Heavy flavor and quarkonia physics
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Outer HCal High luminosity

High rate

SC Magnet
15 kHz trigger

Al frame

>10 GB/s data
EMCal
TPC = _ 5m
‘ Full ¢ coverage

INTT

For |z|<10 cm:
MVTX Inl<1.1
Endcap

Flux Return



sPHENIX tracking system SPHE

QOuter tracker: Inner tracker:
» TPC(20cm<r<78cm): » INTT(6cm<r<12cm):
o gateless and continuous o strip silicon sensors (2-layer)
readout o Pattern recognition, timing
° Provide momentum » MVTX (2.3cm<r<3.9cm):
measurement

o MAPS pixel sensors (3-layer)

° Procurement copies of ALICE ITS IB
staves integrated into sSPHENIX

° Precision vertexing

'I

Active length

1.6m

2.1 m



Timeline

2015 2016 2017 2018 2019 2020 2021 2022 2023
sPHENIX DOE CD-0 DOE CD-1/3A DOE PD-2/3 Installation
science “Mission need” Cost, schedule, and
collaboration approval advance purchase commissioning
approval Start physics
data taking
2023 2024 2025 2026 2027
< —p < > >
First data taking campaign Second campaign
p+p, p+Au, Au+Au p+p, Au+Au Towards the EIC
@ 200 GeV @ 200 GeV

Au+Au @ 200 GeV at 15 kHz for |z| <10 cm:
Total 239 billion events
p+p @ 200 GeV at 15 kHz for |z]| <10 cm:
Total 8300 billion sampling events

High statistics! i



Precision Upsilon spectroscopy spHelix

Y(3s)- Quarkonium:
Y(2s) - . : L.
L Y{1s)— Color screening = dissociation
— _.0.28fm
b b b b b Jy ,Y...
b b : ’
T/Te 1(r) [fm1] T=0 T>Tc ,
) Hllustration: A. Rothkopf
- |vus : L .
2| [Y4S) Different binding energy and radii of
~ | %(1P) different states
1.2l 7/4(15) Y'(25) - “Sequential melting”

<T|B %(2P) Y(35)
Tl wizs) Why Y @ RHIC ?

Regeneration is smaller compared to J /y;
Less effect from bottom coalescence;
QGP “Thermometer” Temperature dependence of Debye screening

A. Mocsy, EPJ C61, 705 (2009) length.



Precision Upsilon

Challenge: Goal :
Small production cross section Separate Y(1s) / Y(2s)/ Y(3s)
~ bb pair 0.05/event Requirement:
5M/M <125 MeV
Tracking efficiency Momentum resolution
> 90% efficiency 6p/p < 2% for p;<10 GeV/c
5 7\ T TT ‘ T TT ‘ T TT ‘ T TT ‘ T TT ‘ T TT ‘ T TT T TT \7 Q-|— -
c 1 o = 0.1—
) i bossen o vy B ° 100 pions
k3] f:': "~ - -
ung - 0.08 ; ° central+store average lum+100 pions
% 0.8? ] B
s -
Qo 0 61 o 100pions N 0.06—
277 i Central Au+Au , .-
w i o Central+store average lumi+100pions | L "":.
0.4 - 0.04— bt
| I 7 i s ptp
0.0 Central Au+tAu - 002 eetT
I SPHENIX simulation - ,::::" SPHENIX simulation
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\7 [."“““““““““‘““““““
%5 10 15 20 25 30 35 40 005 10 15 20 25 30 35 40
p; (GeVric) p, [GeV/c]



Electron identification SPHE

Y(ns) = ee

Use Eqepmc/p for elD
* Ecepmcis the energy deposit in central EMC

* Hadron rejection factor is considered | yp 0sz18/4
_ p0 -0.003171+ 0.001645

° K/T[/p/p 10" p1 0.2021+ 0.01597

L. E p2 2414+ 0.1744

* 90% elD Eff|C|ency E p3 0.0005814 + 0.0001374

Hadron rejection factor
= electron efficiency / hadron efficiency

T

10?

T IIITIII
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Transverse momentum, GeV/c

10°

Inverse pion rejection factor



Upsilon signal projections

* sPHENIX provides excellent mass resolution.

Y(ns) - ee

FT T TT | LI | | L | LI | LI I LI | LI LI r T 1T T 17T T T T T T T T T T T 0O
1200 — -
© SPHENIX simulation 't 1S ] 1600 E
1000 p + p @ 200GeV -~ 1400 =
B il IR . sPHENIX Simulation .
K i 3 TrI|I|or|1 events i} ] § 1200} 0-10% Au+Au Vs = 200 GeV —]
800_— Ignat only 7 % j 24 billion events ]
! : 81000 o(1s) = 100 MeV
600 g(1s) =87 MeV 7 ‘\; 800y pp line shap 7
400: - 1 £ eoof 17T , _nhormalized to]
[ ¢ ] d 4003— / 15 —
- 35 : Ny :
2001 .. ] 2000 ’ =
I - : :I 1 1 1 l | I .| l 1111 l 1111 I | I .| l | I .| .

........ byl

O 5565 30 10511 T e 10 11 12 13

Invariant mass [GeV/c?] Mass(e'e) [GeV/c"2]

Integral Upsilon signal inp +p Integral Upsilon signal in Au + Au
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Upsilon Ry, projections SPHE

* Precise Y(1s) and Y(2s) Ry, measurement is expected at 0 < p;< 8 GeV.

io.a_llllllllll]llllllllllll]lllllIII.IIIIIII].IIIIIllll_
© [ e Y(1S) sPHENIX Simulation | -
0.7 e Y(2S) -
- — Y(39) 24B 0-10% :
0.6 -
I IR IR E
ot b b __
0.4 -
0.3 -
0.2 -
SEEEE IR + ‘ :
0.1 —
0:11 lllIlllllll llll-l-llll llll llllllllllllllll:

TIYERgTANEYE 'Y B8 B W
Transverse momentum [GeV/c]

o

Raa @assumption: Nucl. Phys. A879 25, (2012)
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MVTX: enable HF physics! SPHE

In close coordination
with ALICE / ATLAS
Phase-l upgrade

-Sensors:

ALICE ALPIDE sensors
identical ITS/IB design
-Readout:

ALICE frontend Readout
Unit(RU)

ATLAS upgrade backend
FELIX boards
-Mechanics:

Modified mechanical

frame design for sPHENIX

MVTX: 3-layer MAPS pixel sensors
Active length

Hit spatial resolution: < 5 um
R R LR RN RN RN RRRE LR RN RRRF

g (dz) = 0.005 + 0.000-
107 ﬁ G4, =0.116 + 0.000=

-6
10 8 6 -4 -2 0 2 4 6 8 10
track dz [npixels]

MVTX spatial resolution
full chain test beam at FNAL @2018
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Heavy flavor observables SPHE

* Precision vertex tracker + Good momentum resolution + High rate
- Precision charm/bottom observables over wide scales

* B-meson @ 2< p; <10 GeV/c, b-jet @ 15< p;<35 GeV/c

* Goals: sPH-HF-2018-001 - MVTX Proposal
 Diffusion of HF quark in QGP, differentiate collision and radiative
energy loss, HF hadronization T
S - ]
E’ i ° 0-4fm AuAu + 100 pions, 50kHz il
= L ]
g 40} ° 100 pions only i
(m] - i
Secondary 30__ |
Vertex re 1
N 3 3
at g 20 » B
Primary (7 " [ e SPHENIX simulation ]
Vertex \ /2 | 0. |
25” pistance of L 'o,". i
b-jet glp? pS r%%atch 10 B :m”“xu:m'".-w.»_g
Q/,, B-hadron (DCA) i . od
" or photon L _
C . ol e e ey T
0 5 10 15 20
p, (GeV/c)

DCA resolution 13


https://indico.bnl.gov/event/4072/
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Precise B>D measurement SPHE
* Explore B=>D (non-prompt D meson) through D° DCA distribution

T

L 1 T T I T T T I T 1 1 I T T T
i ® D)o sPHENIX Simulation
v, 10° F @ Diowpomy Au+Au \5=200 GeV
=~ ® Background 0-10%, 24B
@ 40<p <50
S 10° '
2
o After a BDT tagger

10*

10°

102

PR .
0.06 0.08
D’ DCA
teml B>D +X
Prompt and non-prompt D-meson
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Non-prompt D projections SPHE

* Explore B>D (non-prompt D meson) through D° DCA distribution

* High statistics and significance B meson via non-prompt D decay

Counts [/5 pm]

o D) SPHENIX Simulation m 10— T |
10° a D?%n_:mmpt Au+Au |5, =200 GeV E - SPHENIX Simulation 7
® Background 0-10%, 24B = B Au+Au \[s, =200 GeV
40<p_<50 n L i
105 T g [ et 24B 0-10%
(- = b 0 I
After a BDT tagger 8 10 . * ® ¢ Prompt D™ -
4 = B i e D’fromB ]
10 c L b . i
2 L °
wn °
2| . ]
3 = -
10 10° e * e, . -
: ) [ ] .. Py :
- .«
[ J
102 " e .
10 - E
1 ] 1 C -
O 0.06 0.08 : | | | | | | | | | | | | | 1 | | | | 1 | 1 :
D’ DCA [cm] 2 4 6 8 10
Prompt and non-prompt D-meson P, [GeV/c]
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Rc.p (0-10%/60-80%)

Non-prompt D projections

* High precision non-prompt-D suppression @ RHIC

* Collisional and radiative energy loss

* Determine the bottom quark collectivity
* clean access to D,q at RHIC energy
non-prompt D-meson and predictions for sSPHENIX

C LA L L L L R L L L L LI B /\o\ i T T [ T T T [ T T T [ T T T T T T ]
1.4 SPHENIX Simulation 1 & 0.2 sPHENIX Simulation ]
. 4 < C — i
190 Au+Au |5,,=200 GeV, 240B MB_] O [ AutAu |5, =200 GeV, 2408 MB -
. 1 X015 @ SPHENIX MVTX proj. -
1L e SPHENIXMVTXproj. 7 > C i
e o 7 B — Duke ]
- W e ] C e PHSD i
- , E 0.1 .
0.81 ] - AdS/CFT ]
06__ .-.-PHSD i . T 4 005__ ------------------------------ —]
L PR ¢ . o L i
0.4 Duke t 7 B ~
F TAMU ] I o + ..... + ...........
0.2 CUJET — - §
- AdS/CFT . - ]
O C PR T S TR AN T S SR NS T T N ST S S N _005_| T T T T T T ]
0 2 4 6 8 10 2 4 6 8 10

Transverse Momentum [GeV/c] Transverse Momentum [GeV/c]
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Counts [/ 15 MeV]

Precise B measurement

e Reconstruct B* through B™ — 507[+

* Beautiful signal event at p;< 2 GeV

_ sPIHENIIX SlimulzlitionI | —lo— Slignall+ Bgl.
300 :Au+Au $un=200 GeV Bg.

- 0-10%

- 0<p<2GeV
200

B+

100

| L 1 l 1 1 1 1 l 1 1 1 | | | L

*

1 ] ] 1 | 1 | ]
5 5.2 5.4
mass,__[GeV/c’]
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Counts [/ 15 MeV]

Precise B measurement

—0
 Reeconstruct B* through B > D 7°

* Beautiful signal event at p;< 2 GeV

* Precise B*spectra measurement is expected.

300

100

T T T T T T T T T T ]

F sPHENIX Simulation —e— Signal + Bg.
Au+Au {s,,=200 GeV Bg. |
0-10% -
0<p<2GeV ]

|

Il L 1 l 1 1 1 1

*

1 1 1 I 1 ] 1 l 1
5 5.2 54
mass,__[GeV/c’]

[ub/(GeV/c)]

£
o

/N

do/dp_dy

T

0.2
0.18
0.16
0.14
0.12

o
—L

0.08
0.06
0.04
0.02

IIIIIIIlIIllllllIIIIIIIlIIIIIIIIIIIl

III]ITII]IIIIIIIIIIIIII]IIIIIIIIIIIII

SPHENIX Simulation
Au+Au |sy,=200 GeV
24B 0-10%

IIIIIIIIIIIIIIIIlIIIIIIIIllIlIIIIIIIIIT

B* p, (GeVic
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b-jet tagging @ sPHENIX

* sPHENIX is an excellent jet detector 4
* b-jet: very small cross section
Secondary
e B-hadron decay topology: Vertex /4 o/
° ~ / b'jet
decay length ~ few mm L//‘
 decay to multi-particles. al
Primary e $
Vertex\ 2 ). .:
oy 108§| LA I N N I O ) I B |§ b~(|um'k Dlstance Of
0 = sPHENIX Simulation, p+p Vs= 200 GeV, |n<0.6 , Closest
% 10’ ———— Inclusive jet, PYTHIAS + CTEQSL, anti-k R=0.4 b-jet Approach
0] = ——+—— b-quarkjet, PYTHIA8 + CTEQSL, anti-kR=0.4 ’ B-hadron (DCA)
E 1065— ———— PHENIX inclusive jet, PRL 116, 122301 (2016) or photon
Qo 5 - [ b-quark, FONLL v1.3.2, CTEQ6.6
£ 10 s, E
O el e N
g 10°¢ 8, , . :
% b ", - Algorithms for b-jet tagging:
o E %o = . . .
o 1025 "%, Inclusive jet Tracking counting tagging:
., Count No. of tracks > DCA cut
10 — % — = .
- “ees, - Secondary vertex tagging:
i b-quark j(gt."o,, ) | "",,l multiple tracks coming from the
—1 1 L1 1 1 1 I 1 1 | 1 1 1 1 1 | I 1 1 |
10 20 30 40 50 60 70 same secondary vertex.
pT[GeV/c]

p+p @ 200 GeV
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b-jet tagging @ sPHENIX SPHE

 Demonstrate b-jet capability: tagging algorithms evaluated using full
detector HIJING simulation
* Reaching an optimal working point in central Au+Au collisions

Track-counting tagger Secondary-vertex tagger

‘.Z.. 1_ T T T I T T T I T T T I T T T T T T ] b 1_I TTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT]
= - _ _ 1 ' - SPHENIX Simulation ]
a 0.9 = SPHENIX S/mL./Iat/on = 3 0.9 = Phythia8 p+p Embed to 0-4 fm Hijing Au+Au, |5, =200 GeV
-.q.s 0 8:— PYTHIA 8 MB jet Embed to 0-4fm Hijing Au+Au 3 "q__)' 0 85 Truth jet p_>20 GeVi/c, n|<0.6, |z|<10 cm =
& - Truth Jet, pr> 20 GeV ] & E MVTX+INTT+TPC ]
0.7 SPHENIX GEANT4 tracking —| 0.7t Nyssoa =2, PIH50.5 GeVic =
06 f— MVTX+T+TPC —f 0.6 ;_ No SV mass cut _;
0.5; Large DCA methods: f 0_52_ \\—‘ ------ SV mass>2.5 GeV/c? _i
: — one track cut 3 C . 7]
04;* — two track cut i 04:_ \ =
035_ — three track cut _f 032_ _i
0 _2§_ _z 0.2 i— —i
0.1~ = 0.1= E
E | | | | | | \ | | | | E :I 111 | 1111 | 1111 | L1111 | L1l | 11 L1l | L 111 | | | 111 I:
0 OO 010203040506 070809 1

0 0.2 04 0.6 0.8 1

[J CMS work-point, Phys. Rev. Lett. 113, 132301 (2014)
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b-jet projection SPHE

* High precision inclusive b-jet suppression and v, measurement @ RHIC

e Strong constraints on energy loss model of high energy probe in QGP.

R, (0-10%)

Inclusive b-jet Raa Inclusive b-jet v,

_I T T | T 1T T J. T T Ill T T 1T I T 1T I T 1T I T 1T T 17T \_ P T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
1.4 SsPHENIX Simulation ] 32 - , _ 7
- Au+AU {55200 GeV g Q 0.2 sPHENIX_SlmuIatlon .
- PYTHIA-8 b-jet, Anti-k_ R=0.4, n|<0.7, CTEQ6L . S - Au+Au \s, =200 GeV, 240B MB ]
1.2 ip: 200 pb'. 60% Eff!. 40% Pur 1 = N - - ]
B Z‘“pA 2EOB’MB 040 /.,Eff °40/ .P ] ~0.15 PYTHIA-8 b-jet, An'u—kT R=0.4, m|<0.7, CTEQS6L ]

. % . % . (S

Y ’ ’ u I © Rup 5je=0.6, 40% Eff., 40% Pur., Res(¥,)=0.7 ]
N ] 0.1- .
- 0.05 N
T LANL bjetR=0.4 ] Ofmrsresrarareaeees L e @ + ---------- | -
0.2 —gm™i-20 — B ]
[ eeam gmed=22 ] - .
O_I NN RN N TS NN N R ey _0 05__ __

* III\lIIII|IIII|IIII|IIII|IIII
15 20 25 30 35 40 45 50 55 15 20 o5 30 35 20

Transverse Momentum [GeV/c] Transverse Momentum [GeV/c]

Working point : p+p 60% purity 40% efficiency
Au+Au 40% purity 40% efficiency
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Broader topic:

SPHE

Bottom observables

Opportunities for new ideas and new measurements!

* HF-jet-jet
jet-HF-hadron

D- D correlations

HF jet substructure

Total b-cross section

other B decay channels
* B— ]/ and more?

~_
X
N2

0.76
0.74
0.72

0.7
0.68
0.66
0.64
0.62

40-60% 10-20%

ptp 20-40%

2 SR

SPHENIX Simulation

Vs, =200 GeV

Di b-jets (Pythia8, CTEQ6L)

anti-k;, R = 0.4, n|<0.7

p+p: 200 pb™!, 60% Eff., 40% Pur.
Au+Au: 240B Events, 40% Eff., 40% Pur.

0-10%

——

Lj

A B B B
200 400 600

(@

L
800

L1
1000

NcoII
_ pr2 L
= pra Di-b-jet pr asymmetry
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A, production @ RHIC

* Heavy quark hadronization mechanism

 Strong enhancement of A./D°ratio compared to PYTHIA calculations.
e Coalescence hadronization;
* A, contributes sizably to the total charm cross section.

—~ 3
Ia
+ | STAR Preliminary ] 0
o — —
’9\: Au+Al:’ \/S_NN =200 GeV - - Ko: three quark (0-5%) _| +
< L 10-80% - Ko: di-quark, (0-5%) Ac = udc
+o ol == Greco (0-20%) CT = 599 Hm
S B PYTHIA B -==42~>~{ Daughter
) i pair DCA + i N o
[ I AT 2>Kpn* (6.23%)
1 - /.,./ "*.,\\:\,\\ + B “ ~~ K beA
_.."",l:: --TTTTTT T ~:\~:~\\ + i Ac DA Prir;lary Vertex
I el ] Explore capability of A,
0 — | I measurement at future
25 35 5 8

p, [GeVic] sPHENIX experiment!
Nucl. Phys. A 982:659-662 (2019)
Ko: Eur. Phys. J. C78:348 (2019)
Greco: Phys. Rev. C 79:044905 (2009)
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Particle identification scenarios sFrHeix

1, No PID
currently default in the simulation.
2, clean PID
at low pT enabled by TOF, no PID at high pT.
- K/ it separation up to 1.6 GeV/c,
protons up to 3 GeV/c;
- TOF matching efficiency (~58%)
taken from STAR. 5
3, Hybrid PID
TOF PID if matched to TOF;
otherwise no PID.
4, Ideal TOF PID
similar as 2, but assuming 100% TOF
matching efficiency.

2.5

10*

10°

1/8

1.5
10?

10

Momentum p (GeV/c)
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SA(S+B)

Projected A, significance

240B MB events, A, + A,

3
400— LR LR DL DL DL LR DL B ] 0 i<'10"'| I ]
- —e—Ideal TOF SPHENIX simulation 1 > h . ’
350 . NoPID Au+Au 200 GeV - 2 880 *Sig+Bg.
= ) 0-80%, 240B 1« : - Bg. :
300 —¥ Hybrid PID =4 % 860 ® ]
- ] IS C * o S/B=0.009 N
250 4 3 - o -
- E O 840 * S -36 N
200~ S/B~1 = so0r- e VS+B E
150F = - SPHENIX simulation .
- 1 800[~ Au+Au 200 GeV -
100 = " No PID, 2xA? .
C ] 780— 0-80% 240B .
50— 3 - 2<p <8GeV .
ES/IBNOOI]. | | | | 1 ] (50| P RPN EEPETEN PR PRI AP B
0 1 > 3 4 5 6 7 8 225 226 227 228 229 2.3 231 232
p, [GeV/c] My [GeV/c?]

* Precise measurement of A. is expected at sPHENIX at 0-80%;

* PID detector helps suppress the background significantly.
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(At+Ag)/(D°

I l L | LI

—~ 4

+

Projected A, significance

Most central collision @

—@— sPHENIX proj: ideal TOF, 0-10%
—&— sPHENIX proj: noPID, 0-10%
—3— STAR prel., 0-20%

- Tsinghua: seq. coal, 10-80%
Tsinghua: simul. coal, 10-80%
Catania: coal only, 0-20%
Catania: coal+frag, 0-20%

| Au+Au, |5, =200GeV

------ TAMU: di-quark 0-5%

T e TAMU: 3-quark 0-5%
e e, e PYTHIA8 (CR)

------ PYTHIA8 (Monash)

..............

.........

......
™.

............

2 4 6
Transverse Momentum P, (GeV/c)

SA(S+B)

Most peripheral collision

)

SPHENRIX

70

60

50

40

w
o

|IIIIIIIlIlIIII|IIII|IIII|IIII|II

N
o

e
o

LIS L L L L L L L B LI
—o— |deal TOF

—= No PID
¥~ Hybrid PID

IIIIIIIIIIII]II
SPHENIX simulation
Au+Au 200 GeV
60-80%, 48B

O_III]

fo's) IIlllllIIIIIlllllIIIIIIIllIIllIlIIIII

P, [GeV/c]

* Very nice performance at p; >3 GeV in 0-10%;

* Low p; (<2 GeV) measurement might need the help from PID detector in

0-10%;

* Enable more precise centrality dependence study.
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Summary

* Rich heavy flavor physics opportunity at sSPHENIX
* Upsilon: Color screening length
* b-jets, B mesons: HF energy loss in QGP, HF diffusion coefficient
* HF baryons: HF hadronization mechanism

* SPHENIX construction ramping up. First data in 2023
* Successful PD 2/3 review
* MVTX electronics and sensor staves production starting soon at CERN

P 4 ? — 1 T T T ] T T T ] T 11
o o 2 - -
O [ VSun= —@— SPHENIXproj:ideal TOF, 0-10% | & (0.2~ sPHENIX Simulation —
| + - Au+Au, SNN_ZOOGeV —&— sPHENIX proj: noPID, 0-10% <t B ]
a I —¥— STAR prel., 0-20% S - Au+Au |s,=200 GeV, 240B MB 7
~ B . ~ L i
~ | Tsinghua: seq. coal, 10-80% ~ | . ]
3 B Tsinghua: simul. coal, 10-80% >N 0.15 L ® sPHENIX MVTX proj. i
|{ [ S E L Catania: coal only, 0-20% B — Duke ]
R el e Catania: coal+frag, 0-20% B
-+ - . ., Lo N —
< R TAMU: di-quark 0-5% 0.1~ PHSD _
~ > —_ R TAMU: 3-quark 0-5% C AdS/CFT ]
e el e PYTHIA8 (CR) N ]
[~ T el e PYTHIA8 (Monash) - il
e + 0.05— i —
—_ T S O '.,h.‘. :
1= "'_,....-.' -------- .'".-.,.:,':u. @ "~,.,.v~ :
e T g @ O~
. “\.N\.\m‘.‘ @ C
....................... }............I............1............:............l.............I....'.'.'.'.'.'.'.'.-f.-.-.-.-.m“.. —0_05—I N T T T

1 1 I 1
2 4 6 8 10
Transverse Momentum [GeV/c]

2 4 6 8
Transverse Momentum P, (GeVlc)



sPHENIX collaboration

Currently 77 institutions
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sPHENIX collaboration

Currently 77 institutions

T[h]@[m[ki g@@”
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MVTX beam test @ FNAL 2019 erc@R
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A, simulation @ sPHENIX

.4

Smear DCA,
momentum,
add tracking

efficiency, (PID)

Apply cuts,
reconstruct
Lc/Background

4 Signal:

Decay A, by EventGen;
A. prweight: A. /D% X D%spectra
fitted to STAR data.

\_

\

J

/ Combinatorial background
Particles from primary vertex:
Sample the p;, 1, @ of particles
Particles from secondary vertex:
Charm decay K/mt/p

K Generated by PYTHIA 8

~

J
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Tracking

p+p,Vs=200GeV
di-b-jet production at p;~40 GeV/c
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Science mission:
Complementarity of RHIC and LHC

High pT @LHC:
Extend kinematic
reach vs RHIC
Add new probes

RAA

X+Jet

VAA/ISAHYs RAIC Today [N

RHIC Tomorrow

SPHE

T T

(LA

IIIIIT'

LI
4

l///////////////////////,//

VL A

7
LIS LIS

B

D Mesons
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5-years run plan

Table 1: Five-year run plan scenario for sPHENIX. The recorded luminosity (Rec. Lum.)
and first sampled luminosity (Samp. Lum.) values are for collisions with z-vertex |z| <
10 cm. The final column shows the sampled luminosity for all z-vertex values, relevant for
calorimeter only measurements.

| X

SPHENRIX

Year | Species | Energy [GeV] | Phys. Wks | Rec. Lum. | Samp. Lum. | Samp. Lum. All-Z
Year-1 | Au+Au 200 16.0 7nb! 8.7 nb~! 34 nb!
Year-2 | p+p 200 11.5 — 48 pb1 267 pb!
Year-2 | p+Au 200 11.5 — 0.33 pb~* 1.46 pb~!
Year-3 | Au+Au 200 23.5 14 nb~! 26 nb~! 88 nh!
Year-4 | p+p 200 23.5 — 149 pb~t 783 pb~t
Year-5 | Au+Au 200 23.5 14 nb~! 48 nb~! 92 nh!

Table 2: Summary of integrated samples summed for the entire five-year scenario.

Species | Energy [GeV] Rec. Lum. Samp. Lum. Samp. Lum. All-Z
Au+Au 200 35 nb~! (239 billion) | 80 nb~! (550 billion) | 214 nb~" (1.5 trillion)
p-+p 200 — 197 pb~! (8.3 trillion) | 1.0 fb~! (44 trillion)
p+Au 200 — 0.33 pb~* (0.6 trillion) | 1.46 pb™" (2.6 trillion)
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